




























































































































　統計解析はStatistical Package for the Social 










































































































































 1 . Hegi ME, Diserens AC, Gorlia T, Hamou MF, 
de Tribolet N, Weler M, et al.: MGMT gene 
silencing and benefit from temozolomide in 
glioblastoma. N Eng J Med. 2005; 352: 997-
1003
 2 . Zhang M, Song T, Yang L, Chen R, Yang Z, 
Fang J: Nestin and CD133: valuable stem cel-
specific markers for determining clinical outco-
me of glioma patients. J Exp Clin Cancer Res. 
2008; 24: 85
 3 . Sato A, Sakurada K, Kumabe T, Sasajima T, 
Beppu T, Asano K, et al.: Association of stem 
cel marker CD133 expression with dissemina-
tion of glioblastomas, Neurosurg Rev. 2010; 33: 
175-183
 4 . Bohl SR, Pircher A, Hilbe W: Cancer stem 
cels: characteristics and their potential role for 
new therapeutic strategies. Onkologie 2011; 
34: 269-274
 5 . Wang J, Wang H, Li Z, Lathia JD, McLendon 
RE, et al.: c-Myc is required for maintenance og 
glioma stem cels. PloS One 2008; 3: e3769
 6 . Liu G, Yuan X, Zeng Z, Tunici P, Ng H, 
Abdulkadir IR, et al.: Analysis of gene 
expression and chemoresistance of CD133+ 
cancer stem cels in glioblastoma. Mol Cancer 
2006; 5: 67
 7 . Stupp R, Mason WP, van den vent MJ, Weler 
M, Fisher B, Taphoorn MJ, et al.: Radiotherapy 
plus concomitant and adjuvant temozolomide 
for glioblastoma. N Eng J Med. 2005; 352: 987-
996
 8 . Nagane M, Kobayashi K, Ohnishi A, 
Shimizu S, Shiokawa Y: Prognostic significance 
of O-6-methylguanine-DNA methyltransferase 
protein expression in patients with recurrent 
glioblastoma teated temozolomide. Jpn J Clin 
Oncol. 2007; 37: 897-906
 9 . Sonoda Y, Yokosawa M, Saito R, Kanamori 
M, Yamashita Y, Kumabe T, et al.; O(6)-
Methylguanine DNA methyltransferase deter-
mined by promoter hypermethylation and 
immunohistochemical expression is correlated 
with progressionfree survival in patients with 
glioblastoma. Int J Clin Oncol. 2010; 15: 352-
358
10. Lotfi M, Afsharnezhad S, Razeiee HR, 
Ghaffarzadegan K, Sharif S, Shamsara J, et al.: 
Immunohistchemical assessment of MGMT 
－48－
角田，中村，櫻田，松田，佐藤，嘉山
expression and p53 mutation in glioblastoma 
multiforme. Tumori 2011; 97: 104-108
11. Capper D, Mittelbronn M, Meyermann R, 
Schittenhelm J: Pitfals in the assessment of 
MGMT expression and in its correlation with 
survival in diffuse astrocytomas: proposal of a 
feasible immunohistchemical approach. Acta 
Neuropathol, 2008; 115: 249-259
－49－
神経膠腫のc-myc，CD133，MGMT発現と予後Yamagata Med J 2012；30 (2)：41-49
Analysis of c-myc, CD133, and MGMT protein
expression in glioma patients
Sho Tsunoda, Sho Nakamura, Kaori Sakurada＊, Kenichiro Matsuda＊,
Shinya Sato＊, Takamasa Kayama＊,＊＊
Yamagata University Scool of Medicine 
＊Department of Neurosurgery, Yamagata University Faculty of Medicine
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　The cancer stem cel (CSC) model of tumor development suggests that the clinical 
behavior of a tumor is largely determined by a subpopulation of cels that are 
characterized by their ability to initiate the development of new tumors. Expression of 
CD133 and MGMT is higher in CSCs than in other cel types. Recently, c-myc has been 
reported to play an important role in the maintenance of stemness. We studied the 
protein expression patterns of c-myc, CD133 and MGMT in glioma patients, and their 
correlation with patient survival time. Protein expression in tumor tissues obtained 
from 41 patients with glioma (LGG 8, HGG 33) between January 2006 and December 
2009 was analyzed by Western blotting. There was no significant diference in the 
expression of the three proteins between histological grades. Expression of CD133 
protein showed a close correlation with the expression of MGMT protein. But there was 
no correlation between the expressions of any of the three proteins with patient survival 
time.
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